General: Reactions were performed in oven-dried (140 °C) glassware under an atmosphere of dry N 2 . Dichloromethane (DCM) was passed through a solvent column prior to use and was kept over 3 Å molecular sieves. Thin layer chromatography (TLC) was carried out using EM Science silica gel 60 F254 plates. The developed chromatogram was analyzed by a UV lamp (254 nm). Liquid chromatography was performed using flash chromatography of the indicated system on silica gel (230-400 mesh).
1 H NMR and 13 C NMR spectra were recorded in CDCl 3 on a 400 MHz spectrometer; chemical shifts are reported in ppm with the solvent signals as reference, and coupling constants (J) are given in Hertz. The peak information is described as: br = broad, s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, comp = composite.
High-resolution mass spectra (HRMS) were performed on a TOF-CS mass spectrometer using CsI as the standard. UV absorption measurements were performed on a UV-Vis spectrometer.
A glass cell (1 cm path length) with screw top was used. Lewis acids and dirhodium tetraacetate were purchased and used as received. Other dirhodium catalysts 1 and diazo ketone Methyl acrylate was added dropwise (2.0 mL, 22.5 mmol) to a solution of hydrazine monohydrate (1.0 mL, 20.5 mmol) in ethanol (20.0 mL). After stirring at 78 o C overnight, the solvent was evaporated, and the residue was dissolved in methanol (5.0 mL). Then aldehyde (30.0 mmol) was added. After stirring overnight at room temperature, the solvent was evaporated;
and the residue was directly purified by column chromatography on silica gel (eluent:
hexanes:EtOAc = 10:1 to 5:1) to give the pure azomethine imine derivatives 1 in moderate to high yield and 1 H NMR spectra of the products were identical to previously reported data.
3
General Procedure for The Synthesis of Diazo Ketone 4.
2
Synthesis of 6,6-Dimethyldihydro-2H-pyran-2,4(3H)-dione: 2a To an oven-dried flask containing a magnetic stirring bar, NaH (3.2 g, 60% in mineral oil, 80.0 mmol) in anhydrous THF (200.0 mL), was added methyl acetoacetate (9.28 g, 80 mmol) dropwise at 0 o C. After 10 min of stirring, BuLi (50 mL, 1.6M, 80 mmol) was added dropwise, and the orange solution was stirred at 0 o C for 10 min. Dry acetone (7.5 mL, 82 mmol) was added at one time, and the mixture was stirred for 10 min at 0 o C. Aqueous NaOH (80 mL, 2.5M) was then added, and the mixture was stirred at room temperature overnight. The reaction mixture was acidified with aqueous HCl (~120 mL, 2.5M) and then extracted with ether (200 mL X 3). The organic layer was washed with saturated NaCl (200 mL X 2) and dried with anhydrous NaSO 4 . After filtration, the solvent was evaporated under reduced pressure. The residue was dissolved in a minimum of DCM, and To an oven-dried flask containing a magnetic stirring bar, azomethine imine 1 (0.3 mmol), 4 Å molecular sieves (100 mg) and Rh 2 (4S-MPPIM) 4 (2.0 mol%) in DCM (2.0 mL), was added diazo ketone 4
(1.2 mmol) in DCM (1.0 mL) over 1-h period via a syringe pump at room temperature. The reaction mixture was stirred for 2 days under these conditions then purified by column chromatography on silica 183.5, 169.6, 157.6, 139.7, 136.8, 129.4, 129.2, 129.1, 119.7, 118.4, 107.7, 64.8, 53.6, 46. 8, 30.2, 28.8, 26.1, 21.6, 19 183.6, 169.4, 158.2, 140.0, 135.6, 135.3, 130.6, 129.5, 119.5, 118.1, 107.4, 64.2, 53.7, 46.7, 30.2, 28.9, 26.1, 21.7, 19.3 9, 183.6, 169.4, 158.2, 140.0, 136.1, 132.4, 130.9, 123.4, 119.4, 118.0, 107.4, 64.2, 53.7, 46.7, 30.2, 28.9, 26.1, 21.7, 19 
S-5
Electronic 187. 1, 183.4, 169.7, 157.5, 139.6, 139.0, 133.6, 129.9, 129.3, 119.7, 118.4, 107.9, 64.6, 53.5, 46.8, 30.2, 28.8, 26.1, 21.6, 21.4 2, 169.7, 160.3, 157.5, 139.7, 130.5, 128.5, 119.7, 118.4, 114.6, 108.0, 64.3, 55.5, 53.4, 46.8, 30.3, 28.8, 26 
S-6
Electronic 169.8, 157.5, 139.8, 134.1, 132.5, 132.4, 129.9, 129.6, 127.9, 127.4, 126.1, 126.0, 121.5, 119.6, 118.7, 108.4, 57.4, 53.3, 47.0, 30.4, 28.5, 26.1, 21.4, 19.3 Furan-2-yl)-6-(1-hydroxy-3-methylbut-2-en-1-ylidene)-8-(2-methylprop-1-en-1-yl)tetrahydro -1H-pyrazolo[1,2-a]pyridazine-1,7(8H)-dione (5j) 169.8, 158.2, 151.5, 143.6, 139.7, 119.4, 117.8, 112.0, 111.8, 105.9, 57.8, 53.1, 47.5, 29.6, 28.9, 26 197.8, 189.6, 171.8, 159.5, 140.6, 121.8, 118.1, 67.6, 66.2, 64.8, 49.5, 39.4, 31.7, 29.5, 28.1, 26.65, 26.61, 26.2, 25.7, 21.6, 19 
5-(

S-9
Electronic A colorless prism-like specimen of C 11 H 12.50 Cl 0.50 NO 1.50 of approximate dimensions 0.16 mm × 0.22 mm × 0.38 mm was used for the X-ray crystallographic analysis.The X-ray intensity data were measured. Data collection temperature was 150 °K.
The total exposure time was 20.20 hours. The frames were integrated with the Bruker SAINT software package using a narrow-frame algorithm. The integration of the data using a monoclinic unit cell yielded a total of 31473 reflections to a maximum θ angle of 30.00° (0.71 Å resolution), of which 6039 were independent (average redundancy 5.212, completeness = 100.0%, R int = 2.10%, R sig = 1.51%) and 5174 (85.68%) were greater than 2σ(F The structure was solved and refined using the Bruker SHELXTL Software Package, using the space group C 1 2/c 1, with Z = 16 for the formula unit, C 11 H 12.50 Cl 0.50 NO 1.50 .The final anisotropic full-matrix least-squares refinement on F 2 with 358 variables converged at R 1 = 3.70%, for the observed data and wR 2 = 7.37% for all data. The goodness-of-fit was 1.000. The largest peak in the final difference electron density synthesis was 0. 
